Contributions to arachidonic acid release in mouse cerebrum by the phosphoinositide-phospholipase C and phospholipase A2 pathways.
Recent studies have indicated two major mechanisms for the release of arachidonic acid (20:4) from membrane phospholipids: 1) activation of phospholipase A2 and 2) stimulated hydrolysis of poly-phosphoinositides (PI) and diacylglycerols (DG) through phospholipase C and diacylglycerol lipase, respectively. In mammalian brain both mechanisms seem to be operable, although the relative contributions by these two pathways have not been carefully assessed. In this study three experimental protocols were used to examine 20:4 release in brain due to ischemia and agonist stimulation, as well as the metabolic relationship between this release and the increase in diacylglycerols, lysophospholipids, and inositol phosphates. The preferential release of arachidonic acid during the initial phase after decapitation was attributed mainly to the sequential hydrolysis of poly-PI to DG. During the second phase, the release of 20:4 along with other free fatty acids (FFA) correlated well with the increase in labeled lysophospholipids, suggesting the involvement of phospholipase A2. Diacylglycerols in brain are enriched in 18:0 and 20:4. Decapitation induced a rapid increase in the level of DG, which remained elevated during the 30 min period under study. Between 5 sec and 5 min, the increase in FFA lagged behind that of DG. The parallel increases in 18:0 and 20:4 in the FFA pool further support the notion that, during the early phase, 20:4 could be derived from the sequential hydrolysis of poly-PI and DG. Decapitation also induced a sequential appearance of Ins(1,4,5)P3, Ins(1,4)P2, and Ins(4)P, which peaked at 30 sec, 1 min, and 2 min, respectively. The level of 20:4 in brain was also examined with respect to poly-PI turnover due to stimulation by cholinergic agonists. Administration of pilocarpine to lithium-treated mice resulted in increased accumulation of labeled inositol monophosphate (IP1) compared to the amount in controls receiving lithium alone, as well as a less obvious increase in 20:4. Both pilocarpine-mediated increases (IP1 and 20:4) could be blocked by atropine. These results point to the presence of an active mechanism for poly-PI turnover and for the recycling of 20:4 in brain.